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(57) Abstract 

PROBLEM TO BE SOLVED: To suppress lowering of 
transconductance upon occurrence of parallel conduction 
by employing an electron donating layer having 
superiattice structure and doping a second semiconductor 
layer having high electron affinity selectively with an 
n-type dopant 

SOLUTION: A buffer layer 12. a channel layer 13, a 
spacer layer 14 an electron supply layer 15 and a 
contact layer 18 are formed sequentially on the major 
surface of a semi-insulating substrate 11. The electron 
donating layer 15 has superiattice structure comprising 
an n-type GaAs layer 15A and an undoped AIGaAs layer 
15B. Electrons discharge from the electron donating 
layer 15 are stored in the potential well of the channel 
layer 13 and constitute a two-dimensional electron gas. 
Since excess free electrons exist in the n-type GaAs 
layer 15A having high mobility in the electron donating 
layer 15, transconductance is not lowered as compared 
with the AIGaAs layer 15B even if parallel conduction 
takes place when the gate bias is shifted positively 
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[0053] 3>^^hJf38<h LT(£„ KJ?$?) 5 0 n 
m(DniGaA 8 ||Sgffi«:ttfT?S6. V 

|C % a>£* KB3 8<7>**y7»ftl*. 5xio18 c 
m-3sg t T * C £ L I*. 

[0 0 5 4] ^ 1 fC^L/cH EMT 1 0 £^lt§ 

ir. tSSricfiXfiCBlfel::. hB3 8f4'J-trX • 

[0 0 5 5] S5I*. *^|zJ;^HEMT3 0(0^? 

•Cfc^o H 5 ic^Lfc *S»ll:J:^HEM 
T 3 OlCfclNTf*. S 1 (D^-V*;UB3 3 tm2(D^^ 
*;UB3 5|C. ^^KtK^Vv-WU^W 1 . W2 7b< 

W2lt X'*— *B3 6 t(Dm<D^> K^a«l=iBBL 
[0 0 5 6] mi (D^**;UB<D7K^>^-Wb#pW1 

■r>*>-wu#FW2i::ii % g®ji3 4fc«fci;«^-«j6« 

[0 0 5 7] *HJfi^BICcfc*Ltf. 11 fecfcl/m2f75^ 

^^;uMJrfcaNT^tL-€ ? n2^7cm j F^Tx^^$4x. 

[0 0 5 8] **WlCcfc4«4 0)J«fi<7)^ffi(CO 

L^-Cl^B^-r^ 0 g]6l£. *^(Cj:i.i4a)HEMT(D 

MT©S»^««ffla>eSHB/<> Ki»S«t/<> K • 9 

[0059] ^ti^omizTfkLtz^^i^. *nt&$m\z 

J:§HEMT50t, 3M&f§tt0>G a A s Sffi 5 1 JilC 
[0 0 6 0] £t>|^ *Sttfi»»l=i3L^rtt, S3HS6 



(7) *$|IS¥ 1 1 -6808 6 

fc B«ic v -v *;uBSfl#*<lg«B 5 4 S«A/fc # 2 

Softens 3££tf s 5fcj:y«fiEa?ixri^o 

t^c L*U *^S6^SlC^L>T(i. ifl5 4tL 

*t-r*ifl!)a*t+»i=iiwr4ci:3&«nrtttay, **t 
[oo6i] ***»«izj:*Ltf. mzmmm 

[0 0 6 2] *SU6^ffiI-cfc4H EMT 3 0O*ft»6 

*>. *«6ftttG>G a A s 3fct£ 5 1 ±<Z>£® ±iZit. 
77§52, V^H5 3, 3ISB5 4. 12 

fccfcix=i>^^ his 3rf^<Dmm~mm£tiTiy& 0 
[oo6 3] &m<Dttmtmmiz'Di^T\t. sitautrs 

5 4li % #J;L[£, mmifo2~3 nmfl)7> K— ^ I n G 
a A s B 5 4 A,!:If$tl2-3 nm(Dng>G a A s H 5 
4 B fc £ 3 J^SJ*ij£«B L tt^Ct^ 

coidftattT-wasRffl-j-Swticfcy. m 

10)/<777l5 3i:f 20/^77715 5 tOfflVCD 
^^^f^Ci^LT, f*i?h©/^-;77lSf 

[0 0 6 4] «^«J&B5 7turi4. «x.tf. 

IH2-3nm07>K-^GaAsi5 7A^ RV 
2-3 nmOniA I G a A sl5 7 Btf SJl&ffJt 

n^A I G a A s B 5 7 B CD* -f'J Tmm*. «iL(i. 
7 x 1 oncm^inzt^J^o Sfc. 0)*<D7 

S£Slt4fc«)(C. «fex=0. 2-0. 23(7)®0i(t 

*^«Kt*«T-«»BfcLTafflr*^fci=j:y. *m 

i:K-e>yLt, MMtltfi*Lfc/W-«HE 

[0 0 6 5] c©m4©S8it»l|rrfei%T. /<v 

PrJl5 2i:. ft^H5 3 fctDIBIzt. 3HS K— t - 

^M15 7i:B-CD«l$i:-r4Z ( h^<T^4 0 CC^J: 



5 in. mi fl)f^*;H5 3ic»jSLfc*T-ttfcB*«i 
ife^it&ctuicfcy. mi cd^**;uB5 3fc*t£-rs 

[0 0 6 6] JiLt. **W0>jJlfia>^ttlCOL^rft(*:«!l 

hB£l*3lll?T*«-B£!SBL*tiSl>o 
[0067] SbC. HEMT£*gj£-f £&Ba>^J?-£ 

terse fetf-ees. 

[0 0 6 8] S/r. **Mfr*5L^TI*. fJ5£Lfc;IiH¥ 

[0 0 6 9] W*LI*. I n G a A s Bl-fcltS-f >V>^ 
Affl«itxSSbl:±#$^ *fc. GaAsKDttfe 
UllInGaAsi, AIGaA s HftftfrU l:i nA 

(4. GaAsSfiOtthyi:, Cfi&CDffiaSKttL-C 
»«»4«*iW*-f (I nP) afrfi£A)i* 

[0 0 7 0] £fc % « ; F«*8Bf:m*«B£ LTI4. Z 
COitblC I nGaP^1^4CtA<T^4 0 
[007 1] 

*v*jub*<d«*s«*k< lt. *mat««yart- 

[0 0 7 2] *»HI=**Ltf* l^^ISM 

^MtL, -£-0>A I Ga A sflClR^lCK — 1°>^" 

rszfciziy. fW-flttSBKisi^T/^UiU ■ 3>y 
^va>^i:rt, ^«»St*SL^GaA8Bi:6 



1#IKW 1 1 -6 808 6 

[0 0 7 3] SbC, f^P*;HS2 
JHtiftfcU *0>iai=ai«rB*E«r4ctlc*y. * 

[0 0 7 4] **WI=**Lfi. Z(D^-V*;UB<7) 

IBttlMfBfcLT. tt*^flia*affir6CA:(cJ:y. 

[0 0 7 5] ^LJLl5£B^L/i:J:5fz % «fc*tli % (S 

mm±<D* u ^ H4£*-efc5 0 
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[B2] ^ICct^HEMT 1 0 <7>8&¥«ttSg(Z>/<> 

K«i6«*-r/<> k • £V7vAi-cfcs 0 

[B3] **WrcJ:ftHEMT(D«Sa>y$*>X* 

V— h • /\V7Xl:SLt?D'v hLf=«Fttatffc«. 

[14] *^B^(Z^^>m3(7>HEMT(Z)lT®1git^a-r 
ttB&lTfcSo 
[15] **MI:ckSH EMT 3 0Oft¥«ttBfl)/<> 

[16] **4(7)H EM TOBfffiWitSS-r 

[17] hemt s oa>»sF«tt«a>e»»/<> Kfliss 

[18] ftSOHEMT<7)gr®«it£a^B§lT*fc 

So 

[19] «*©HEMTO)BriEaS*fi|fl!>/<>K«at 
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3 4. 54 Sg^B / 
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